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following  sn  introduction,  the  paper  discusses  in  section  2  the  collection  or 
generation  of  final  geodetic  data  fron  conventional  surveys,  satellite  observa¬ 
tions,  satellite  altimetry,  the  Global  Positioning  System  ,  and  moving  base  gravi¬ 
ty  grsdlsnstsrs.  Section  3  covers  data  utilisation  end  accuracy  aspects  includinj 
brevity  psoggsnmsd  Inertial  positioning  end  subterrsneous  mass  detection.  Section 
I  sddtsssss  the  usefulness  and  limitation  of  the  collocation  method  of  physical 
■nstfmssry.  Section  3  is  concerned  with  the  conputation  of  classical  climatologies: 
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deals  with  correlated  aspects  of  initial  data  generation  with  emphasis  on  initi 
wind  field  determination,  parameterized  and  classical  hydrostatic  prediction 
models,  non-hydrostatic  prediction,  computational  networks  sod  computer  capacity 
The  paper  concludes  that  geodetic  and  meteorrological  data  are  expected  to  be¬ 
come  increasingly  more  diversified  and  voluminous  both  regionally  and  globally, 
that  its  general  availability  will  be  more  or  less  restricted  for  some  time  to 
come,  that  its  quality  and  quantiy  are  subject  to  change  and  that  meteorologies 
generation,  accuracy  and  density  have  to  be  considered  in  conjunction  with  ad¬ 
vanced  as  well  as  cost-effective  numerical  weather  prediction  models  and 
associated  computational  efforts. 
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jgfl  II  ——  ri  t  Section  3  covers  data  utilisation  and  accuracy 
jtte  including  gravity  prograaaed  Inertial  positioning  and  subterraneous 
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pbyeicalgeodesy .  '  Section  5  is. concerned  with  the 
Hlh&lia  M  classical  climatological  data.  In  section  6,  aeteorologlcal 
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the  greatest  Impact  on  geodetic  data  management,  heretofore  strongly 
eememraad  mth  gravity  date,  has  the  regional,  uniform  and  accurate 
.f  1 daterdlnatlon  of  gravity  wetor  naponeats  by  as trogeodet  Ic-gradione t rlc 
1ft’  the  foresseshle  future  and  the  application  of  suitable  interpolation 


bt  cpllecatlsm  *******  e<  pkgtkal  geodesy  is  Indispensable  for  many 
mimmfmmm  eanfmiaaes  aod  llaltetlons  characterised  by  the 


^shlsea«e|iH^r  gravity  vector  components 
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5.  Climatological  Data,  Univariate  and  Multivariate  Analysis 


'i'.  Of  immediate  lntarast  Co  climate  data  management  are  the  Guidelines  on 

Climate  Data  Organisation  and  Formats,  published  by  the  World  Meteorological 
-  Organisation  in  1982  (WPC-31).  It  addresses  climate  data  types,  data 
management  principles,  management  of  data  bases,  and  advanced  techniques. 
Associated  with  the  generation  of  climate  data  is  the  establishment  of  a 
multivariate  statistical  Interpolation  scheme*  Such  schemes  have  been 
discussed  fay  Lorenc  {1980)  and  Gustavsson  [1981].  Although  climatological 
means  are  subtracted  from  measured  or  model-generated  random  variables  to  be 
used  in  the  regression  estimation,  the  assumption  of  homogeneity  and  isotropy 
is  often  uade  for  simplification.  Significant  in  this  respect  is  that  the 
statistical  estimation  corresponds  to  the  generation  of  meteorological 
variables  by  a  simpler  model.  For  the  same  reason,  means,  variances  and 
covariances  are  subject  to  variations,  i.e. ,  do  not  behave  in  accordance  with 
an  ergodlc  generation  process.  In  the  context  of  the  use  of  climatological 
data  for  estimation  purposes  the  following  should  be  noted: 

(1)  Stationary  statistics  involving  first  and  second  order  moments 
camps tibia  with  an  ergodlc  generation  process  is  applied  for  the  estimation 
using  variables  generated  by  a  no n-s tat ionary  process. 

(2^ Winds  utilised  for  Interpolation  and  extrapolation  of 
geopotsatlals  era  associated  with  a 'geos trophic  estimation  structure  and  tend 
•  to  cause  imbalances  in  multivariate  analysis,  ascertained  by  Williamson,  Daley 
mi:  Schlatter  (1981]. 

C3)  Univariate  geopotential  estimation  does  not  appear  to  introduce 
Slgnif least  errors  if  tbs  data  points  are  not  widely  separated. 


(4)  For  improved  univariate  estimation,  winds  require  a  decomposition 


in  aon-divergsnt  and  divergent  components. 

(5)  The  utilisation  of  measured  winds  for  the  estimation  of  geopoten¬ 
tials  should  preferably  be  accomplished  in  the  context  of  4-dimensional  data 
assimilation,  by  univariate  analysis,  and  employment  of  an  improved  balance 
equation  addressed  in  section  7.  The  ultimate  estimation  of  the  geopotential 
would  then  be  a  weighted  univariate  solution. 

(6)  The  existence  of  measurement  errors  and  correlated  noise  can  be 
considered  in  univariate  and  multivariate  estimation. 

6.  Meteorological  Data  Assimilation. 

An  overview  of  meteorological  data  assimilation  has  been  presented  by 
Morel  [1981]  under  inclusion  of  grid  point  analysis  by  multivariate 
techniques,  dynamics  of  adjustment,  normal  mode  initialization,  and 
4-dimensional  data  assimilation.  He  emphasizes  the  development  of  filtering 
techniques  and  the  consideration  of  artificial  damping  pertaining  to  the 
generation  of  meteorological  noise  during  dynamic  prediction  because  of  the 
generation  of  divergent  winds  and  stated  that  the  mathematical  basis  for 
understanding  the  continous  or  discontinuous  adjustment  process  involved  in 
4-dimensional  data  assimilation  is  not  well  established  as  yet. 
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FIGUtt  2 

The  different  stages  la  4-diamnaioaal  data -assimilation  ae  EC1WF  (‘archived 
through  the  whole  FCCE  /ear,  ‘‘archived  during  the  Synopses ) . 
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In  this  schema,  the  scalar  field  variables  ae  a  specific  eias  are 
estimated  from  their  values  generated  from  fields  established  6  hours  prior  to 
clam  c0.  This  approach  presupposes  the  existence  of  errors  pertaining  to  the 
generated  aad  observed  fields  and  chslr  covariances  end  requires  a  consider¬ 
able  -eaplrlcal  effort.  Nonlinear  noda  initialisation  was  appliad  for  che 
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rndjnptes^lon  ctf  qvui-btlaactd  wind  nd  aiu  fields.  The  significance  Is  that 
liM*  approach  goes  not  wily  lead  to  reduced  scalar  field  errors  at  tine  t_  but 
'**•» ,  to  a  partial  Influence  of  tbe  respective  observed  fields*  Por  this 
reason,  accurate  initialisation  is  laportant. 

Xhe  plobel  data  asalailatlon  systea .  at  the  national  Meteorological  Center 
has  been  described  by  Ward,  Kistler,  Tracton  and  Gordon  [1981]. 


Initialisation  for  deteralaatlon  of  the  wind  field  froa  the  mas  field 

processes  and  dynaaic  aodel 

wmaant  sad  correlated  coapeter  capacity  lapose  data  aanageasnt 


mmmm  w*  P*«arHy  by  natal  litas  and  a  greater  nuhber  of  surface  pressure 
a sneers,  particularly  in  oceanic  areas.  A  aerglnal  utility  analysis  would 
further  hews  to  asaign  weights  to  short  and  long  range  forecasts  under 
coeelde ration  of  the  epectrue  of  eppllcatioos.  there  ere  already  implications 
that  relatively  accurate  end  correspondingly  expensive  long  range  predictions 
feraBu-sdUtsrypqiTuSBS  should  be  cent rellsed  in  the  future.  Of  specific 
interest  here  are  the  following  topics. 

(I)  istanl  Mods  Initialisation  (1M1):  Nonlinear  Mil  along  the  llnas 
ef  lftftisfluran  end  tanpirton  [1980]  is  the  presently  preferred  and  practiced 
felted  to  derive  eutuelly  balanced  ante  end  wind  fields*  As  shown  by  Phillips 
[19*2],  Multivariate  optinun  lntarpolatlon  analysis  is  consistent  with  Mil  if 
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